Background: Laparoscopic umbilical hernia repair has gained popularity over the last decade. As an alternative to the classical three-to four-port laparoscopic technique, the two-port technique is reported to have the advantages of being the least minimally invasive umbilical repair procedure described to date. The aim of this study was to determine the operative outcomes of patients treated using the twoport umbilical hernia repair technique.
Introduction
Despite refinements in laparoscopy equipment and techniques, there is still interest in reducing surgical trauma and improving esthetic quality by reducing the number and size of portal incisions. Umbilical hernia repair has undergone impressive developments in recent years, and laparoscopic mesh repair is now the treatment of choice for umbilical hernias due to its low recurrence rate, short hospital stay, and low complication rate [1, 2] . Laparoscopic repair is classically carried out using three to four ports in the abdominal cavity [3, 4] . However, the recently reported "two-port" technique has the added advantage of being the least minimally invasive procedure described to date [1, 2] . Here we report our very favorable experiences of performing laparoscopic umbilical hernia repair using a twoport technique.
Materials and Methods
Fifty-two patients with umbilical hernias underwent two-port laparoscopic repair between November 2015 and November 2016. Informed consent was obtained from all patients. The same surgical team performed all operations. Operative time and hospital stay were recorded in each case. All patients were offered the two-port technique using Parietex mesh (Medtronic, Dublin, Ireland). No ethical approval was required since this was a retrospective review of service provision.
Operative technique
Patients were placed in the supine position with both arms tucked alongside. Monitors were placed on the right side of the bed. A second-generation cephalosporin was administered intravenously. After general endotracheal anesthesia, the abdominal skin was sterilized and draped. Pneumoperitoneum was achieved with a Veress needle inserted at Palmer's point, which lies 3 cm below the left costal margin in the midclavicular line and represents the point at which intraabdominal adhesions are least likely [5] . A 10 mm port was then placed at this point followed by an additional 5 mm port placed under direct vision in the left side of the abdomen. A 30° laparoscope was placed through the 10 mm port, laparoscopic examination was performed, and any abnormalities were noted.
In the absence of contraindications, the incarcerated contents were reduced through a combination of blunt and sharp dissection with scissors. No attempt was made to remove the hernia sac. A 2 mm incision was placed within the umbilical skin fold and a suture passing instrument was used to close the umbilical defect. Using the device, and under direct vision, Ethicon suture was introduced into the abdominal cavity on one side of the defect and retrieved back on the other side of the defect. At least two sutures were placed across the fascial defect, and the sutures were then tied and the suture knots buried under the skin. An appropriately sized Parietex mesh was chosen to adequately close the defect with an overlap of 2 cm circumferentially. Four 2-0 polydiaxonesulphate (PDS) sutures were placed through the polypropylene side of the mesh at the corners. The mesh was then rolled and inserted through the 10 mm port into the abdominal cavity, unrolled inside the abdomen, and positioned with the polypropylene side against the abdominal wall and the polytetrafluoroethylene side down towards the abdominal contents. Pneumoperitoneum was decreased to 10 mmHg and, with a suture-passing instrument, the corresponding pairs of sutures were individually pulled transabdominally through appropriately placed 2 mm skin incisions. The sutures were pulled tight and the mesh was raised to the abdominal wall. A 2 cm overlap was once again confirmed, and the anchoring sutures were tied in the subcutaneous tissues. The mesh edges were fixed using a helical tacker at 3 cm intervals. Pneumoperitoneum was released and ports sites were closed.
Results
The study population consisted of 20 males and 32 females, none of whom had had any previous abdominal surgery. Their mean age was 50 years (30 -65 years). All patients had a body mass index (BMI) below 30 kg/m 2 . All patients underwent hernia repair via the two-port technique. None required additional ports or conversion to the conventional method. The average defect size was 4 cm 2 (range 2 -10 cm 2 ). The mean operating time was 32 min (range 25 -45 min). There was no iatrogenic injury, significant procedural blood loss, or subcutaneous emphysema at either port site. Patients were allowed enteral feeding as early as 3 h following surgery. All patients were routinely discharged on the second postoperative day. Upon direct questioning on discharge, all the patients reported being happy due to rapid and comfortable recovery. Moreover, patients were satisfied with the esthetic outcome due to barely visible scars. Patients were scheduled follow-up on the seventh day and 3 months following surgery; all patients attended for day 7 follow-up and reported no complications and, out of 45 of 52 patients attending their 3-month follow-up appointment, none reported any complications.
Discussion
Many surgeons have now successfully practised two-port laparoscopic umbilical hernia repair with safe and superior results to three-or four-port hernia repair in terms of pain, cosmesis, and patient acceptance [1, 2] . Various techniques and special instruments including suture-passing instruments (e.g., CarterThomason and Gore devices) have been used to accomplish the procedure without the need for additional ports [1, 2] . Twoport laparoscopic umbilical hernia repair has several methodological variations, but all have the same main common steps as described herein. Our approach does not significantly differ from other two-port approaches but the study highlights how proper patient selection and experience and proficiency in laparoscopic hernia repair help to achieve optimal results.
Although the technique used here was safe, it does have some limitations. For example, the two-port technique should not be used in cases in which technical difficulties are anticipated or encountered such as in patients with dense peritoneal adhesions or trapped/strangulated umbilical hernias. Therefore, a feasibility assessment is advisable before attempting the two-port technique, and difficult cases should routinely revert to the three-or four-port method or even the conventional technique. Likewise, if there is intraoperative bleeding, there should be a low threshold to convert to the standard three-port technique. Meticulous dissection and gentle instrument handling are sine qua non for safe and successful completion of the procedure.
A number of studies have examined two-port minimally invasive umbilical hernia repair techniques, and these are summarized in Table 1 [1, 2, 6, 7] . Overall, our results were comparable with previous studies in terms of operating time and small defect sizes. Abir et al [1] reported the first laparoscopic hernia repair using a two-port technique in three cases in 2005. Mehrotra et al [2] reported the largest series involving 162 cases, in which technical success was 100% with no conversions to the open or the three-port procedure. Abhishek et al [6] examined a series of 32 patients treated with two access ports but, in contrast to our technique, mesh fixation was accomplished with a transabdominal suture alone to reduce procedural costs. Some comparative studies have reported favorable cost analyses of laparoscopic versus open umbilical hernia repair, with laparoscopic umbilical hernia repair significantly Almaimani et al J Curr Surg. 2017;7(3):39-41
reducing costs compared to open mesh repair [8] , albeit with the type of mesh used and fixation device having a considerable impact on cost calculations. The preferred mesh fixation method used during laparoscopic umbilical hernia remains controversial; some surgeons prefer to use tacks in order to reduce the surgical time and postoperative pain [9] , while others prefer to use a transabdominal suture alone in order to reduce the costs and to reduce recurrence rates due to the higher tensile holding strengths of sutures compared to tacks [10] . Chronic pain after laparoscopic umbilical hernia repair is common, disabling, and can be challenging to treat. Some authors argue that the use of tacks significantly reduces postoperative pain, with pain generally reported to be worse after repair with sutures than with tacks [6] . Sutures penetrate the full thickness of the abdominal wall musculature and fascia, which is thought in some cases to cause local muscle ischemia and consequently severe postoperative pain [11] . We used transabdominal sutures to close the umbilical defect and fix the mesh together with tacks to reduce or to avoid postoperative pain, and none of our patients reported chronic pain. The laparoscopic approach is reported to have a recurrence rate of 10% [12] [13] [14] due to inadequate mesh fixation, infection, lateral detachment of the mesh, inadequate overlap, and inadequate mesh [15] . However, with careful case selection and precise technique and patience, the two-port laparoscopic umbilical hernia repair technique can become an amazing reality in one's own surgical practice. This is the second largest reported series of two-port umbilical hernia repair and the first reported German study on the use of the two-port technique in laparoscopic umbilical hernia repair.
In conclusion, careful patient selection is important in order to obtain optimal outcomes from two-port laparoscopic umbilical hernia repair. Experience and proficiency in performing laparoscopic hernia repair are also important factors contributing to achieving excellent results without complications.
